Inhibitors of the IMPDH enzyme as potential anti-bovine viral diarrhoea virus agents.
Ribavirin and mycophenolic acid (MPA) are known inhibitors of the IMPDH enzyme (E.C. 1.1.1.205). This enzyme catalyzes the conversion of inosine monophosphate to xanthine monophosphate, leading eventually to a decrease in the intracellular level of GTP and dGTP. The antiviral effect against bovine viral diarrhoea virus (BVDV) of 15 analogues related to MPA was determined. MDBK cells were infected with the cytopathic strain of BVDV in presence or absence of test compounds. Viral RNA was extracted from the cell supernatant fluids and quantified by RT-PCR. Ribavirin showed a potent antiviral effect against BVDV with 90% effective concentration (EC90) of 4 microM. MPA along with several analogues, including both its corresponding aldehyde and alcohol, and modifications in the length of the side chain (C2- and C4-derivatives) were tested. We have identified previously unreported IMPDH inhibitors that have potent anti-BVDV activity, namely: C6-MPAlc (5), C6-MPA-Me (7), C4-MPAlc (8), C4-MPA (10) and C2-MAD (20). Most of these compounds inhibited the IMPDH enzyme in the nanomolar range (4-800 nM) in cell-free assays. Some compounds, such as mizoribine, which is a potent inhibitor of IMPDH in vitro (enzyme 50% inhibitory concentration IC50=4 nM), had no detectable anti-BVDV activity up to 100 microM. The compounds were essentially non-toxic to a confluent monolayer of MDBK cells. However, in exponentially growing cells, they showed minimal toxicity at 100 microM over a 24 h period, but the toxicity was more pronounced after 3 days [50% cytotoxic concentration (CC50) value ranged from 5 to 30 microM].